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SHELDON J. KOPPERL 
Cultural Connections: 
The Relationship Between Art and Science 
The history of science is by its very nature interdisciplinary. Most of us in the field 
have for the past quarter century emphasized the "external" approach. That is, we 
have investigated those events in society as a whole that influenced scientific and 
technological development as well as the effects of such development on society. Most 
of these studies have involved political, economic, religious, and social history. 
One familiar example is the effect that the Newtonian concept of "natural laws" 
had on eighteenth century behavioralists. Do human beings follow natural laws? The 
search for the answer gave birth to the social sciences in the Age of Enlightenment. 
More recently a few hardy pioneers have attempted to study the relationship between 
art and science in terms of the direct or indirect impact of scientific knowledge upon 
a painter's choice of subject matter and style of presentation. I do not refer to the 
technical aspects of the painting (the use of oil-based paints or acrylics, for example 
as many researchers have done) but rather to its reflection of the artist's intellectual 
environment and the attitude he or she adopts toward science and technology. 
This sort of approach leads to some fascinating areas in both teaching and schol-
arly research. In my general education classes I am able to connect the history of science 
with course material familiar to many students from Art 101, a general education course 
in a totally different category. They enjoy seeing how material presented to them in 
an art appreciation course can be utilized in a different but supportive way in a very 
different context. Students without an art history course in their curriculum still can 
appreciate seeing that both art and science contribute to human intellectual develop-
ment. This brief essay will explore several examples of this connection. 
Many well-known paintings can be used to illustrate significant points in the his-
tory of science. Masaccio's "Holy Trinity" (fig. 1) of about 1428 is an admirable exam-
ple of mathematical perspective that appeared nearly a century before the more 
commonly used example of Leonardo's "Last Supper". In the "Trinity" we see an archaic 
Roman barrel arch with an elaborately columned post-and-lintel opening in the fore-
ground. Because of the unusually low viewpoint-the observer must look upward toward 
the image-all of the perspective lines converge in a descending pyramid to a point 
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b e h i n d  t h e  d i r t  m o u n d  a t  t h e  f o o t  o f  t h e  c r o s s ,  e x a c t l y  a t  e y e - l e v e l .  A s c e n d i n g  a n d  
d e s c e n d i n g  p y r a m i d a l  l i n e s  o f  c o m p o s i t i o n  i n t e r s e c t  i n  C h r i s t ' s  b o d y .  T h i s  c o n c e r n  
f o r  g e o m e t r i c  r i g o r  l a t e r  ( a r o u n d  1 5 0 0 )  c h a r a c t e r i z e d  t h e  I t a l i a n  h i g h  R e n a i s s a n c e  s t y l e  
o f  L e o n a r d o ,  M i c h e l a n g e l o ,  a n d  R a p h a e l .  A  h i g h  l e v e l  o f  m a t h e m a t i c a l  k n o w l e d g e  
a n d  s o p h i s t i c a t i o n  i s  n e c e s s a r y  f o r  a  s u c c e s s f u l  m a s t e r p i e c e  o f  t h i s  s o r t .  T h u s  e v e n  
b e f o r e  t h e  s c h o l a r l y  a r c h i t e c t  L e o n b a t t i s t a  A l b e r t i  p u b l i s h e d  t h e  f i r s t  m a j o r  w e s t e r n  
t r e a t i s e  o n  p e r s p e c t i v e  i n  1 4 3 5 ,  t h e  n e w  t e c h n i q u e  w a s  b e i n g  r i g o r o u s l y  a p p l i e d  t o  
a  s m a l l  n u m b e r  o f  p a i n t i n g s .  
V i r t u a l l y  a n y  w o r k  b y  t h e  D e l f t  p a i n t e r  J a n  V e r m e e r  i l l u s t r a t e s  t h e  i n t e r e s t  i n  o p t i c s  
h e l d  b y  s e v e n t e e n t h - c e n t u r y  D u t c h  a r t i s t s  a n d  s c i e n t i s t s .  H i s  c o n s i s t e n t  u s e  o f  a  l e f t -
s i d e  w i n d o w  a l l o w i n g  n a t u r a l  l i g h t  t o  e n t e r  h i s  i n t e r i o r  s c e n e s  a n d  t h e  w a y  t h a t  l i g h t  
i s  r e f l e c t e d  o f f  s u r f a c e s  a s  f r o m  t h e  b r e a d  i n  " T h e  M i l k m a i d "  ( f i g .  2 )  o f  a b o u t  1 6 5 8  
l e d  m o s t  s c h o l a r s  t o  c o n c l u d e  t h a t  h e  u s e d  a  c r u d e  i m a g e - m a k i n g  i n s t r u m e n t ,  t h e  
c a m e r a  o b s c u r a ,  w h i c h  w a s  a l s o  u t i l i z e d  b y  t h e  s c i e n t i f i c  c o m m u n i t y  ( A l p e r s ,  2 6 - 3 3 ) .  
R e m b r a n d t ' s  ' ' A n a t o m y  L e s s o n  o f  O r .  T u l p "  a n d  H a n s  H o l b e i n ' s  " T h e  A m b a s s a d o r s "  
p r o v i d e  o b v i o u s  c o n n e c t i o n s  t o  d i s c u s s i o n s  o n  t h e  s t a t e  o f  t h e  m e d i c a l  a n d  a s t r o -
n o m i c a l  s c i e n c e s ,  r e s p e c t i v e l y .  T h e  f o r m e r  p i c t u r e  o f  1 6 3 2  ( f i g .  3 )  s h o c k e d  a n d  o f f e n d e d  
w h e n  i t  w a s  p u b l i c l y  e x h i b i t e d  b e c a u s e  i t  r e a l i s t i c a l l y  p o r t r a y e d  a  d i s s e c t i o n  o f  a n  
M a s a c c i o ,  H o l y  T r i n i t y ,  
F l o r e n c e ,  S a n t a  M a r i a  N o v e l l a .  
V e r m e e r ,  T h e  M i l k m a i d ,  
A m s t e r d a m ,  R i j k s m u s e u m .  
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executed criminal by the head of Amsterdam's guild of surgeons in the presence of 
other guild members. The shedding of blood and the relatively accurate depiction 
of the anatomy of the arm resulted in the picture's being promptly placed in the guild 
hall-out of sight of the squeamish Dutch burghers. Holbein represents in 1533 a mag-
nificent still-life of scientific instruments on a two-.shelved cabinet, the upper shelf 
containing apparatus devoted to observation of the heavens and the lower shelf involv-
ing earthly interest (including music) (fig. 4). Even more intriguing is the unusual 
elliptical-shaped object in the center foreground. The painting was designed to be 
hung at the top of a steep staircase. From below at a certain oblique angle this "amor-
phous" object turns out to be a skull-the universally used symbol of human vanity 
and mortality. 
Most challenging are those artworks that present the viewer with an ambiguity about 
the artist's attitude toward scientific "progress". A discussion of Albrecht Durer's famous 
Rembrandt, Anatomy Lesson of Dr. Tulp, The Hague, Mauritshaus. 
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p r i n t  " M e l a n c h o l i a  I "  o f  1 5 1 4  ( f i g .  5 )  a n d  J . M . W .  T u r n e r ' s  o i l  p a i n t i n g  " R a i n ,  S t e a m ,  
a n d  S p e e d "  o f  1 8 4 4  ( f i g .  6 )  c a n  l a u n c h  f a s c i n a t i n g  c l a s s  d i s c u s s i o n s  a b o u t  t h e  s t a t e  
o f  s c i e n t i f i c  k n o w l e d g e  o f  t h o s e  p e r i o d s ,  a n d  m o r e  i m p o r t a n t l y ,  t h e  p u b l i c ' s  p e r c e p -
t i o n  o r  e v e n  a w a r e n e s s  o f  t h a t  k n o w l e d g e .  I s  D u r e r ' s  m a i n  f i g u r e  l a m e n t i n g  t h e  o v e r -
d e p e n d e n c e  o n  s e c u l a r  k n o w l e d g e  o f  t h e  H i g h - R e n a i s s a n c e  w o r l d  o r  c o n v e r s e l y  
d e p r e s s e d  t h a t  e v e n  s c i e n t i f i c  k n o w l e d g e  c a n n o t  s a v e  t h e  u n i t y  o f  C h r i s t i a n i t y  o n  
t h e  e v e  o f  t h e  R e f o r m a t i o n ?  D o e s  T u r n e r  s u p p o r t  B r i t a i n ' s  " r a i l r o a d  m a n i a "  o f  t h e  
1 8 4 0 ' s  o r  d o e s  h e  r e g r e t  t h e  p a s s i n g  o f  a  t i m e  w h e n  a  s w i f t  r a b b i t  r e p r e s e n t e d  t h e  
n o t i o n  o f  s p e e d  t o  a  p l o w m a n  o r  l e i s u r e l y  b o a t e r s ?  
T h e  r e c e n t  p u b l i c a t i o n  o f  t h e  s e c o n d  e d i t i o n  o f  t h e  c o m p l e t e  c a t a l o g u e  o f  T u r n e r ' s  
o i l  p a i n t i n g s  a s  w e l l  a s  t w o  m a j o r  m o n o g m p h s  d e a l i n g  w i t h  h i s  l i f e  a n d  t i m e s  p r o -
v i d e s  t h e  r e s e a r c h e r  a s  w e l l  a s  t h e  t e a c h e r  w i t h  a n  e n o r m o u s  a m o u n t  o f  i n t e r e s t i n g  
m a t e r i a l  ( B u d i n  a n d  J o l l ;  G a g e ;  W i l t o n ) .  T h e  a r t i s t ,  w h i l e  n o t  h i m s e l f  a  m e m b e r  o f  
t h e  R o y a l  S o c i e t y  ( B r i t a i n ' s  m a j o r  s c i e n t i f i c  " t h i n k  t a n k " )  w a s  o n  f a m i l i a r  t e r m s  w i t h  
s e v e r a l  o f  i t s  m o s t  p r o m i n e n t  f e l l o w s  i n c l u d i n g  H u m p h r y  D a v y  a n d  M i c h a e l  F a r a d a y ,  
s c i e n t i s t s  o f  i n t e r n a t i o n a l  f a m e  a n d  m a j o r  s i g n i f i c a n c e .  H e  w a s  a l s o  a c q u a i n t e d  w i t h  
a  n u m b e r  o f  i n d u s t r i a l i s t s  w h o s e  f o r t u n e s  w e r e  b e i n g  m a d e  i n  t h o s e  y e a r s  ( t h e  1 8 3 0 ' s  
a n d  1 8 4 0 ' s )  w h e n  t h e  I n d u s t r i a l  R e v o l u t i o n  w a s  a t  i t s  h e i g h t  i n  B r i t a i n  a n d  w h e n  
T u r n e r  w a s  p a i n t i n g  s o m e  e x t r e m e l y  i n t e r e s t i n g  w o r k s  i l l u s t m t i n g  t e c h n o l o g i c a l  t h e m e s .  
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Turner, Rain, Steam and Speed, London, National Gallery. 
Turner, The Fighting Temeraire, London, Tate Gallery. 
Despite a: 
scholar-is u 
lent (Gage, 
earlier (1838 
Broken Up" 
gar being h~ 
reduced to ; 
Character 
style, and c< 
setting sun h 
glories of th 
of the new , 
is somethin~ 
as the deca~ 
Yet Turne1 
This paintin 
of the declin 
contempora 
nology were 
London's w; 
art historian 
ever, enliver 
industrializi1 
One ofth 
sance intere: 
in his oil p:: 
symbols to il 
illustrating t 
trayed as a v 
Amongthe1 
between th( 
Significan 
ously the gr~ 
centered) m< 
the sun but 
ment? Atth 
ground for · 
f a t e  G a l l e r y .  
3 9  
D e s p i t e  a  s h o r t  m o n o g r a p h  i n v e s t i g a t i n g  t h e  q u e s t i o n ,  J o h n  G a g e - a  m a j o r  T u r n e r  
s c h o l a r - i s  u n a b l e  t o  t e l l  u s  w h e t h e r  t h e  a r t i s t  i s  p r o - o r  a n t i r a i l r o a d ,  o r  i f  h e  i s  a m b i v a -
l e n t  ( G a g e ,  " R a i n " ) .  L e s s  d i s c u s s e d ,  b u t  n o t  l a c k i n g  a  s i m i l a r  a m b i g u i t y ,  i s  T u r n e r ' s  
e a r l i e r  ( 1 8 3 8 )  o i l  p a i n t i n g  " T h e  F i g h t i n g  T e m e r a i r e  T u g g e d  t o  H e r  L a s t  B e r t h  t o  B e  
B r o k e n  U p "  ( f i g .  7 ) ,  p i c t u r i n g  a  m a g n i f i c e n t  B r i t i s h  w a r s h i p  f r o m  t h e  B a t t l e  o f  T r a f a l -
g a r  b e i n g  h a u l e d  b y  a  s m o k e - b e l c h i n g  s t e e l  t u g b o a t  t o  t h e  s h i p - b r e a k i n g  y a r d  t o  b e  
r e d u c e d  t o  a  p i l e  o f  f i r e w o o d .  
C h a r a c t e r i z i n g  T u r n e r ' s  m a t u r e  w o r k ,  a t m o s p h e r i c  e f f e c t s  p l a y  a  m a j o r  r o l e  i n  h i s  
s t y l e ,  a n d  c o n s e q u e n t l y ,  i n  t h e  w a y  o n e  i n t e r p r e t s  t h e  p i c t u r e .  T h e  s k y  a r o u n d  t h e  
s e t t i n g  s u n  i s  b r i g h t  c r i m s o n ,  " t y p i f y i n g ; '  a s  a  c o n t e m p o r a r y  c r i t i c  n o t e d ,  " t h e  d e p a r t i n g  
g l o r i e s  o f  t h e  o l d  T e m e r a i r e : '  I n  a d d i t i o n  a  r i s i n g  c r e s c e n t  m o o n  p r o v i d e s  s y m b o l i s m  
o f  t h e  n e w  e r a  o f  s t e a m s h i p s  o v e r t a k i n g  t h e  p a s t .  A s  a n o t h e r  c r i t i c  s t a t e d ,  " T h e r e  
i s  s o m e t h i n g  i n  t h e  c o n t e m p l a t i o n  o f  s u c h  a  s c e n e  w h i c h  a f f e c t s  u s  a l m o s t  a s  d e e p l y  
a s  t h e  d e c a y  o f  a  n o b l e  h u m a n  b e i n g "  ( B u d i n  a n d  J o l l ,  I ,  2 2 9 - 2 3 1 ) .  
Y e t  T u r n e r  w a s  b y  n o  m e a n s  a k i n  t o  W i l l i a m  B l a k e  i n  o p p o s i t i o n  t o  t e c h n o l o g y .  
T h i s  p a i n t i n g  c o u l d  e q u a l l y  w e l l  b e  e x p l a i n e d  a s  a  " p o r t r a y a l  o f  t h e  m o r e  g e n e r a l  t h e m e  
o f  t h e  d e c l i n e  o f  B r i t a i n ' s  m e r c a n t i l e  p o w e r ; '  a s  T u r n e r  i l l u s t r a t e d  s y m b o l i c a l l y  i n  o t h e r  
c o n t e m p o r a r y  p a i n t i n g s  ( B u d i n  a n d  J o l l ,  I ,  2 2 9 - 3 1 ) .  H i s  i n t e r e s t  a n d  s u p p o r t  o f  t e c h -
n o l o g y  w e r e  s o  w e l l  k n o w n  t h a t  i n  1 8 3 6  h e  w a s  a s k e d  t o  r e v i e w  i d e a s  f o r  i m p r o v i n g  
L o n d o n ' s  w a t e r  s u p p l y .  P e r h a p s  T u r n e r  w i s h e d  t o  k e e p  h i s  t r u e  f e e l i n g s  h i d d e n ,  a n d  
a r t  h i s t o r i a n s  w i l l  n e v e r  k n o w  h o w  t o  i n t e r p r e t  h i s  p i c t u r e s  " c o r r e c t l y " .  T h e y  d o ,  h o w -
e v e r ,  e n l i v e n  a  d i s c u s s i o n  i n  c l a s s  o f  t h e  i n t r o d u c t i o n  o f  r a i l r o a d s  a n d  s t e a m s h i p s  i n  
i n d u s t r i a l i z i n g  B r i t a i n .  
O n e  o f  t h e  m o s t  f a s c i n a t i n g  a r t i s t s  w h o s e  w o r k  s h o w s  a n  a w a r e n e s s  o f  t h e  R e n a i s -
s a n c e  i n t e r e s t  i n  s c i e n c e  a n d  l e a r n i n g  i s  t h e  F l e m i n g  P i e t e r  B r u e g e l  t h e  E l d e r .  B o t h  
i n  h i s  o i l  p a i n t i n g s  a n d  h i s  m o r e  n u m e r o u s  d r a w i n g s  a n d  p r i n t s  h e  u s e d  s c i e n t i f i c  
s y m b o l s  t o  i l l u s t r a t e  m o r a l  p r i n c i p l e s .  C o n s i d e r  h i s  e t c h i n g  o f  " T e m p e r a n c e "  i n  a  s e r i e s  
i l l u s t r a t i n g  t h e  v i c e s  a n d  v i r t u e s  c r e a t e d  a r o u n d  1 5 6 0  ( K l e i n ,  2 4 5 ) .  T e m p e r a n c e  i s  p o r -
t r a y e d  a s  a  w o m a n  s u r r o u n d e d  b y  a  s y m b o l i c  r e p r e s e n t a t i o n  o f  t h e  s e v e n  l i b e r a l  a r t s .  
A m o n g  t h e s e ,  a s t r o n o m y  i s  s h o w n  b y  f i g u r e s  m a k i n g  m e a s u r e m e n t s  o f  t h e  e a r t h  a n d  
b e t w e e n  t h e  e a r t h  a n d  t h e  m o o n .  
S i g n i f i c a n t l y ,  t h e  g l o b e  o f  t h e  e a r t h  a p p e a r s  t o  s p i n .  O n l y  s e v e n t e e n  y e a r s  p r e v i -
o u s l y  t h e  g r e a t  P o l i s h  a s t r o n o m e r  N i c h o l a s  C o p e r n i c u s  p u b l i s h e d  h i s  h e l i o c e n t r i c  ( s u n -
c e n t e r e d )  m o d e l  o f  t h e  u n i v e r s e ,  t h a t  i n c l u d e d  a n  e a r t h  t h a t  n o t  o n l y  r e v o l v e d  a r o u n d  
t h e  s u n  b u t  a l s o  s p u n  d a i l y  a r o u n d  i t s  o w n  a x i s .  W a s  B r u e g e l  a w a r e  o f  t h i s  d e v e l o p -
m e n t ?  A t  t h i s  s t a g e  w e  a r e  u n c e r t a i n ;  h o w e v e r ,  t h e s e  s o r t s  o f  q u e s t i o n s  p r o v i d e  f e r t i l e  
g r o u n d  f o r  f u r t h e r  s t u d y .  
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This same print has other scientific symbolism. For example, the liberal art of geom-
etry is shown by architects making measurements on a column. They appear to be 
determining that the column stands perfectly vertically-not like the famous bell tower 
of the cathedral at Pisa. Other practitioners are investigating cannon and cannon-
balls. The motion of projectiles was an area of great practical concern at this time 
and would only receive its definitive geometric solution in the work of Galileo Galilei 
(who was born four years after Bruegel's print was produced). 
The paintings reveal a keen interest in subjects and themes that we can relate to 
science. Near the end of his life he was commissioned to paint a series representing 
the seasons (or perhaps the months since we do not know how many were completed) 
including for winter the well-known "Hunters in the Snow" (fig. 8). The accuracy 
of the lighting and the concern for tiny details in the peasants' activities and the 
landscape reveal Bruegel's interest and knowledge of the cycle of time and life in six-
teenth century Flanders. His paintings follow a well-established tradition found in 
medieval illuminated manuscripts where prayer books often contained richly deco-
rated calendars showing seasonal activities for each month. During the seventeenth 
century other artists, notably Nicholas Poussin, painted cycles of the seasons often 
including allegorical representations of time, dawn, dusk, and mortality. 
Bruegel, Hunters in the Snow, Vienna, Kunsthistorisches Museum. 
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F i n a l l y ,  B r u e g e l ' s  l a r g e  l a n d s c a p e  p a i n t i n g s  a r e  f a s c i n a t i n g  f o r  t h e i r  i l l u s t r a t i o n  o f  
t h e  r u g g e d  c o u n t r y s i d e  n o t  o f  h i s  n a t i v e  B e l g i u m ,  b u t  r a t h e r  t h e  A l p s ,  t h r o u g h  w h i c h  
h e  t r a v e l e d  o n  a  v i s i t  t o  R o m e .  A n  e a r l y  b i o g r a p h e r  d e s c r i b e d  B r u e g e l  a s  h a v i n g  " s w a l -
l o w e d  a l l  t h e  m o u n t a i n s  a n d  r o c k s  a n d  s p a t  t h e m  o u t  a g a i n ,  a f t e r  h i s  r e t u r n ,  o n  t o  
h i s  c a n v a s e s  a n d  p a n e l s "  ( G i b s o n ,  3 6 ) .  N u m e r o u s  s k e t c h e s  w e r e  u s e d  a s  m o d e l s  f o r  
t h e s e  l a r g e r  o i l  p a i n t i n g s .  
O n e  p a r t i c u l a r l y  f a s c i n a t i n g  e x a m p l e ,  " T h e  S u i c i d e  o f  S a u l "  ( f i g .  9 ) ,  c a u g h t  t h e  e y e  
o f  a  s e m i n a r  s t u d e n t ,  D a v i d  S p e a s ,  w h o  n o t i c e d  h o w  B r u e g e l  c a r e f u l l y  i n d i c a t e d  t h e  
s t r a t a  o f  t h e  m o u n t a i n o u s  f o r m a t i o n s  t h r o u g h o u t  t h e  p i c t u r e .  T h e  g e o g r a p h e r  N i c h o l a s  
S t e n o ,  c r e d i t e d  w i t h  t h e  i n t r o d u c t i o n  o f  t h e  p r i n c i p l e s  o f  s t r a t i g r a p h y ,  d i d  n o t  p u b -
l i s h  h i s  t h o u g h t s  u n t i l  a  c e n t u r y  a f t e r  B r u e g e l ' s  p a i n t i n g  a p p e a r e d .  W e  p l a n  t o  i n v e s -
t i g a t e  t h e  u s e  o f  s t r a t a  i n  B r u e g e l ' s  w o r k  f r o m  t w o  d i r e c t i o n s :  t h e  s t a t u s  o f  g e o l o g i c  
t h o u g h t  i n  t h e  e a r l y  s i x t e e n t h  c e n t u r y  a n d  B r u e g e l ' s  s c i e n t i f i c  s o u r c e s  ( o f t e n  t h e  p a t r o n s  
o r  t h e i r  c i r c l e  w h o  c o m m i s s i o n e d  t h e  w o r k ) .  W e  h o p e  t o  f i n d  t h a t  h i s  p a i n s t a k i n g  
d e t a i l  a s  s h o w n  i n  t h e  " S a u l "  a n d  r e l a t e d  p a i n t i n g s  i s  m o r e  t h a n  c o i n c i d e n t a l  w i t h  
t h e  n e w l y  a w a k e n i n g  i n t e r e s t  i n  s c i e n t i f i c  d e t a i l  t h a t  a c c o m p a n i e d  t h e  w i d e s p r e a d  
p o p u l a r i t y  o f  p r i n t i n g .  
B r u e g e l ,  T h e  S u i c i d e  o f  S a u l ,  V i e n n a ,  K u n s t h i s t o r i s c h e s  M u s e u m .  
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These necessarily few and brief examples should indicate the scope of the possibili-
ties available for further detailed interdisciplinary study. One of my paper assignments 
in the history of science classes asks students to select a painting from the relevant 
time period and discuss what they see in it that relates to science and technology. 
Not only does this give me a selection of very interesting essays that I enjoy (well, 
almost!) reading, but it uncovers more "connections" that merit further research. As 
a university our mission should include the encouragement of interdisciplinary inter-
actions among faculty and students. In practice our divisional model has made it dif-
ficult for me (as a "science person'') to become involved with the teaching of art history 
or even communicating with colleagues in related areas. Perhaps this sort of study 
can begin to bridge the gap between these areas at Grand Valley State. 
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